


® COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEAL TH

ENVIRONMENTAL HEALTH SECRETARIA T
PUBLIC WATER SUPPLY SUPERVISION PROGRAMD~pm;rt";~r;rHe~ith

Specifications to Determine the
Outstanding Performance of a System

PRDOH community water systems that are classified as having outstanding performance
are eligible for having future sanitary surveys conducted at least once every five years,
rather than at least once every three years. It will depend on conclusive special
conditions, the findings of previously and actual sanitary surveys and the
recommendations of the inspector in a case-by-case basis. The inspector must include in
the report a recommendation on whether the system is eligible to have outstanding
performance based on the findings of the sanitary survey.

Along with the recommendation, the report must include the following note: "The
recommendation for outstanding performance status is contingent upon the system
continuing to meet PRDOH's specifications for that status". Outstanding performance
means that the system is well operated and managed, has a good record of performance
in past sanitary surveys, and has not had any violations at least in three years.

PRDOH has determined and prepared the specifications to determine the outstanding
performance of a system. The specifications for outstanding performance includes, but
are not limited to the following factors:

-_. No violations of MCLs since the last sanitary survey;

-_. No violations of monitoring and reporting requirements since the last sanitary
survey;

---- . No violations of primary drinking water regulations during the past five years;

--. No waterborne disease outbreaks attributable to the water system during the
past five years;

--. Past sanitary surveys containing no significant deficiencies;

• Existence of emergency preparedness measures and backup facilities;

-_. Meeting exceptional performance standards (i.e., 0.1 NTU 95 percentage of
the time);
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• Expert management of system (e.g., managers are knowledgeable about
providing quality drinking water; low staff turnover and positive staff morale;
well-established water quality goals);

---- . Expert operation of the system (e.g., skilled, certified personnel) in adequate
numbers; existence of quality O&M manuals that are used by the staff;
adequate budget and revenues);

--. Effective cross-connectionprogram developed and implemented;

-' • Recognized in-house research programs applicable to improved system
performance;

-_. Active public outreach programs (e.g., citizen participation committees);

-_. Stablewater source (no interruptions in supply);

-_. Sourcewater supply drawn from a reservoir or pre-sedimentation facility that
effectively dampens raw water quality variations;

-_. No identified significant risk of future violations or problems (e.g., equipment
past its service life);

• Systemcapacity sufficient to meet anticipated growth;

• The water system has adequately addressedall performance limiting factors--
identified by the last CPEperformed;

• Other:
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COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEALTH

ENVIRONMENTAL HEALTH SECRETARIA T
PUBLIC WATER SUPPLY SUPERVISION PROGRAMD~mart~~r~rH;;;rth

ProposedMinimum Criteria for Approving Third Parties to Conduct a
Comprehensive Performance Evaluation

The Puerto Rico Department of Health (PRDOH) recognizes that Comprehensive Performance
Evaluations (CPE's) conducted as a follow-up action to the exceedance of individual filter
turbidity monitoring triggers required by the Interim Enhanced Surface Water Treatment Rule
(IESTWR) must be conducted by train and qualified experts who are proficient in this area of
expertise. The PRDOH proposed the following core criteria to address minimum requirements
under the IESTWR §142.16(g)(1) for CPE's to be conducted in PR:

1. CPE's will be conducted by in-house (state staff) experts who are fully trained, have
demonstrate sufficient experience in conducting CPE's and have received certification by
PRDOH.

2. CPE's will be conducted by approved third party experts who meet the following
requirements:

a. Each individual participating in a third party CPE must be fully trained (have
participated as a trainee in three CPE's of progressively increasing responsibility
under the CPE training regimen set forth by the EPA or one of its affiliates);

b. Each individual participating in a third party CPE must demonstrate they have
sufficient experience in conducting CPE's;

c. Each individual participating in a third party CPE must provide and be proficient
in the use of all equipment and computer software associated with conducting a
CPE (l.e.: Equipment, materials and chemicals used must be approved by EPA,
NSF, etc.)

d. Each individual participating in a third party CPE must have received certification
by PRDOH;

3. Additional conditions of approval:
a. The firms which conducts a third party CPE may be joined on-site by the PRDOH

certified CPE experts who would observe the CPE being conducted and provide
and in-depth review of the CPE report.

b. Third party firm CPE's must be conducted as specified in EPA's Guidance Manual
"Optimizing Water Treatment Plant Performance Using Composite Correction
Program", 1998 ed.

c. Each report developed by a third party firm is subject to review and either
approval or disapproval by PRDOH.

4. CPE's evaluation team capabilities:
a. Technical skills/knowledge: water treatment plant design, water treatment plant

operations and process control, regulatory requirements, maintenance and utility
management.

b. Leadership skills: communication, organization, motivation, decisiveness and
interpretational skills.
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® COMMONWEALTH OF PUERTO RICO
DEPARTMENT OF HEALTH
OFFICE OF THE SECRETARY

D~.;rt;~i;me";;jth

August 5, 2002

v Public Water System
Owner and/or Operator

RE: Administrative Order 2002-365-02
Order to establish requirements for systems to
conduct a Composite Correction Program (CCP)

...;
Public Water System Owner and/or Operator:

Act No.5, approved on July 21, 1977, known as the Act to Protect the Purity of the
Drinking Water in the Commonwealth of Puerto Rico, authorize the Secretary of Health
to promulgate and enforce the necessary regulations to protect the purity of the drinking
water supply in Puerto Rico and to protect the health of the people served by those
systems as well. In May 1980, the Environmental Protection Agency (EPA) granted the
Puerto Rico Department of Health (PRDOH) primacy for all existing national primary
drinking water regulations in Puerto Rico.

EPA has promulgated the Interim Enhance Surface Water Treatment Rule (IESWTR),
which requires states to make sure that systems conduct a Composite Correction Program
(CCP) and implement any follow up findings from the CCP, §142.16(g)(1).

The CCP has been developed and has demonstrated to be a method of optimizing
surface water treatment plant performance with respect to protection from microbial
pathogens. The CCP consists of a Comprehensive Performance Evaluation (CPE) and a
Comprehensive Technical Assistance (CTA).

A CPE is a thorough review and analysis of a plant's design capabilities and associated
administrative, financial, technical, operation and maintenance practices. It is conducted
to identify factors that may be adversely impacting a plant's capability to achieve optimal
performance. Its major objective is to determine if significant improvements in
performance can be achieved without major capital improvements.

A CTA is the performance improvement phase that is implemented if the CPE results
indicate improvement performance potential. During the CTA phase, identified plant
specific factors are systematically addressed and eliminated.
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SAO 2002-365-02
August 5, 2002

To this extent, the PRDOH in its ministerial role to watch over the health of the Puerto
Rican people, and in accordance with the provisions in Act No.5 and the drinking water
regulation, order and require that:

1. Systems must arrange to conduct a comprehensive performance evaluation (CPE)
as a follow-up action to the exceedance of individual filter turbidity monitoring
triggers, as required by §141.175(b)(4):

a. The system must arrange for the conduct of a CPE no later than thirty (30)
days following the exceedance;

b. The system must have the evaluation completed and submitted to PRDOH
no later than ninety (90) days following the exceedance.

2. PRDOH will require systems to conduct a Comprehensive Technical Assistance
(CTA) when the CPE required by the triggers in §141.175(b)(4) of the rule show
that a CTA would be beneficial.

3. The CPE must be conducted by fully trained and qualified experts who are
proficient in this area of expertise:

a. CPE's will be conducted by in-house (state staff) or approved third party
experts who have received certification by PRDOH.

4. Systems will implement any follow up recommendations that result as part of the
CCP, as established in §142.16(g)(1), in a case-by-case-basis.

All actions which willfully violates any of the requirements previously described shall be
subject to administrative and/or legal enforcement actions, as well as penalties in
accordance with the applicable rules and laws in force.

This Order, under the power granted to the Secretary of Health on Section #5 of Act No.
5, will be in force immediately after its approval.

Cordially,

;/l;r
RUttan, MD, FACPM

Cc: I IMr. Carl Soderberg, EPA-CEPD
Mr. Bruce Kiselica, EPA-NY
Mr. Alfredo Casta Velez, Aux. Secretary-DOH
Ms. Olga I. Rivera, PWSSP Dir.-DOH
Esq. Mayra Maldonado, Legal Div. Dir.-DOH
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TABLE '£-U

CT VALUES FOR
INACTIVATION OF VIRUSES BY Q~DNE(I)

T~'r'tMr. (fl:IDIs:Untiaa S!l -1.. 2L -Ii.
2-1og 0.9 0.6 0.5 0.3 0.25 0.15
3-1og 1.4 o.g 0.8 0.5 0.4" 0.25
4-1og 1.8 1.2 1.0 0.6 0.5 . 0.3

lm.U:

I. Basts for valu.s given in Appendix F.
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TABLE E-13
CT VALUES FOR '

INACTIVATION Qf VIRUSES IX CHLOB!MINE(I) "C:

::L T~.tyr. 'Sc iLInl't1y.tfpn -S:l. m..
2·Iog 1,243 8S7 843 428 321 214
3-Iog 2,063 1,423 1,061 712 .534 356
4-10g 2,883 1,988 1,491 994 746 497

"ot.s:

1. Blsis for nlues given fn APpe,ndb F.

"C

"C





APPEfl'lIX G·2

"""

DETERMINING CHLORAMItIE INACTtVATION OF VIRUS

FOP.THE SURFACE WATER TREATMENT RULE

'-'

oJ

Microbiologica' Treatment Branch
Risk Reduction Engineertng laboratory

and
Parasitology and Immunology Branch

~nv1ronmental ~1on1toring Systems Laboratory
~.S. Environmental Protection Agency

26 West Martin Luther Kfng Drive
CinCinnati, Ohio 45268

'VI)1/9~
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The S"rflee Water Treatment Rul. requirts 99.991 or IIr•• ttr,"einOYI1/
in.ctivJt1on of viruses. Th. following protocol lilY bl used to d'itemfnethe percentage of virus inactivltion obtaln,d by I treatment plant usfngchloramine disinfection.

"'"

I. f1ATERIALS

A. Materials for Disinf,ctton

B. ~teria1s for MS2 Assay
1. HSZ bacter1o~hage and tts Escherichia coli host2. Assorted gl.ssware ----
3. Assorted pipettes
4. Incubator, 37DC
S. Refrigerator
6, Petri d1shes. 100 1 15 mm, sterile
7. Vortex mfxer
B. Water bath, 45°C
9. Sterile rubber spatula
10. EOTA, d1sod1um salt
11. Lysozyme, crystallized from egg white
12. Centr1fuge with swing1ng bucket rotor

.•....

'-"

....,

'-

1.
2.
3.
4.
5.
6.7.
8.
9.

10.
11.
12.

Stock chlorfne solutton
Stock ammonfa solution
Stirring device .
Incubator or water bath for 1t5~ thin ambient tnf)eratureWater fro~ treatment pllnt
"S2 bacteriophage
Assorted glassware
Assortld pipettes
Aqueous, sterf1e sodium thiosulfate solutfonP.efrigerator
'Jortex mixer
Timer '.

"'"

"'"
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II. REAGENTS AND MEDIA
A. Trypt~ne-Ytut EKtr4ct (lYE) Broth

In.s.,.d1ent .
..

AIIount
Blcto triptone
YelSt extract
Glueose
NIC1
1.0 M CaC1Z .

~g
1.0 91.0·g
8.0 9
2.0 1111

Dt,solve in dtstilled water to I total yolu~e of 1.0 liter.
then add 0.3 IIll 01 6.0 MN.OH. Th1S Iled1"•." shou·ld ·be steri·1 tzed either b.1 lutoclav1ng for IS .1nutes It' lZl.'C or
filtration through I 0.22 Vlft porOSity.-embrane Ind then·stored at approximately 4'C. 'It 1s used In ·pr.eparing
bacteria' host suspensions for viral 15SlyS.. .

B. Tryptone-Yeast Extract (TYE) Agar

Inredient Amount
: broth

Agar
,1.0 11tel"
15.0 9

"-'
.

The Igar shoul d be· added to the broth prtor to. stert 1iza-
tion. The medium should be ster1ltzed by autoclav1ng for
IS minutes It 121'C. This medium is used to prepare slant
tubes for ma fntenance of bileterfa1 stock cul tures, The
prepared slant tubes should be stored' at Ippro~1mltely 4°C.

C. Bottom Agar for Bacteriophage Assay .. '

..

'-"

·In.9,red1ent Amount(acto -fryptone
Agar
NeC'
KCl
1.0 M CaC12

to.t1 9
15.0 9
2.5 9
2.5 9
1.0 ml

'-'

Dt ssolve the ingredfents in distilled water to a totat
volume of 1 1(ter. The lRedian should be sterll1zed by
.utoclaving for 15 minutes at 121'C. After autoclav1ng and'
coo11ng. store at 4-C. Imediately prior to use. liquefy
the medium by heating. Add approximately 15 ml 01 lique-
fied agar into: each Petri d1sh·~ Thh 'bottom 1Iyer serves
IS an anchoring substrate for the top agar 1aler.
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D. Top Agar for Bacter1.opt"ge Assay

Ini",d1ent Mountro.1 9
. B.O g
8.0 91.0 ;
1.0 91.0 ml

Bleto trypt!)ne
Agar
NaCl
Y.ast ,'xtract
G1 uc:ase1.0 M CaCl2

'-'
015S0he the fngredients in dhtil led water to I total
volume of 1 liter. Thh •• dt,um should be sterilized by

, lutoch~1ng 15 minutes at I21-C. Aft~1" cooling," store at
4'C until nelded fn bacteriophage ISSIYS. ImMediate'y
prior t~ use in '55IYS. l1qqefy the med1u~ by heating .nd
then ceol to and ~a1nt.in at I temperature of 45'C.

E. salt 01luent for Bacteriophage Assay

Jnared1ent
•

Amount
Ri1
1. 0 ,., CaCl2

09
2.0 ml

Dissohe in distilled water to a total vDlume of 1 11'ter.
This diluent should be sterilized either by autoe'l~ing
for 15 minutes at 121°C or filtration through' a 0.22 ..Jm
porosity membrane. Store at room temperature.

F. CaC12 t 1.0 M

Amountrr:I 9

D1uohe in dfstl1 led wat~r to a total vol u'ne of 100 ml.
Alltoc1lve 15 minutes at 121°,C or filter sterilize the
50'ut1on through a 0.22 ~m poros ity membrane. Stare at
room tamperat~re.

-'

G. Sodium Thiosulfate, 1~
InQrerJ1ent•I r.tgAmount

Bum th10sul fafe

Dissolve the sodiuJII thiosulfate in 50 ml distilled water.
Adjust the volUW1e to 100 III" ,with add'tional distilled
water. 'Filter steriHze the solution through I 0.22 ;,1m
porosity membrane or autoclave 15 minutes at lZloC. Store
It room temperat~re.

-'

~

5

. ,

~

~





..

(' ~

,JII, MS2 9ACTERIOPH~GE ASSAY

~

A. Microorganisms
1. "52 bacteriophage: cltalog number 15597-11. AIIIerican Type

Culture Collection, 12301 Parklawn Drive. Rockville, ND ,20852

2. Bacteria' hOst: Escherichia calf. cataloi number 15597.
American Type Culture Collection:---

B. Growth and Ma~nte"ance of Microorganisms
1•. Preparation of bacter1il host st,ocit cu.1tures

oJ

Inoculite host ~acterh onto TYE agar slant tubes. tncubate
24 hours It 37°C to .11ow bacterial growth. Ind then refriger.
ate at .'C. ~t IIIOnthly 1nterv.' $ the cu1tured bacterial
hosts should be transferred to • new lYE Igar slant.

2. Prep~ration of bacteriophage stock suspens10n

Helt top agar and ~aintain at 4S'C. Add 3 ~1 of the .glr to
a 13 x lOa mm test tube c9ntatned in I rack in I 45'C water
bath. Add O.S to 1.0 ml 'of the bactedoph.ge suspension
dl1uted so that the host bacterial -lawn- w111 snow nearly
complete lysts after overnight fncllbat1o"~ Add .0.1 to 0.2 III'
of a TYE broth culture' of the bost bacte'ria that has been
incubated overnight. Mt~ gently and pour the contents on the
'lJdaee of bottom agar conta1 ned 1n I Petri dish that hu·
been prepared previously. Rock the Petri dhh to spread tn•
added material evenly over the Igar surface. After the top
agar solidifies (about 15 1IIinutes), invert ·the Petri d1sh
arrd incubate overnight at 37°C. Repeat the above procedure
so that I mfnimum of 5 but no more than 10 Petri dishes are
prepared •
Following this incubation and us1ng • steril. rubber spatu'a,
gent' y scrape the top and bottom· agar hyers 1nto a 1Irge
beaker. Add to thh pool of agar 'ayers In amount of TYE
broth sufficient to yie'd a total volu.e of 8~ ml. To this
IItxture add 0.4 9 of EOTA (d1sod1um salt) and 0.052 9 of
lysozyme (crystallized from egg white). Incubate this mixture
at room temperature for 2 hours with continuous mixing. Then
centrifuge the mixture for 15 IIt"utes at 3,.000 Ie g. Carefully
rlmove the upper fluid layer. Th1s flu1d layer tonstit,lItes a
'y1ral stock suspensfon for use. in subsequent testing and
assays. The viral stock suspension ~y be divided 1nto
aliquots and stored either frozen or at 4DC.

C. Performance of Bacteriophage Assay

A two-week suppl y of Petri d1shes may be poured with bottom agar
ahead of t 1me and ref,ri gerated inverted at 411C•. If stored ; n a
refrfgerat,or, allow agar p1ates to equ111~rat~ to room temperature

"'!:;:

....,

....,

~....,

...,.
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betore use.Elghte.n hours prior to beginning I bacteriophageISSIY, prepare a bacterial host suspension by inoculating 5 ml Of
TY£ broth with I 5111111 amount of b4cterl. taken d1rect'1 .from a
sllnt" tube culture. ·lncublte tne broth conta1n1ni thh bacterial
inoculum o~ernlght (approximately 19 hours) It 37'C tlned11tely
prior to use In bacterfoph.geas,ays IS described be' ow. This
type 0' broth culture should be prep.red freshly for each ·dIY·S
bacteriophage Inays. If necessary, I volu!II' gruter than 5 ,a'
can be prepared tn, a similar manner.

On the day of assay, !lelt a sufficient amount of top agar and
~a1nt,ln at 4S'C in I water bath. Place test tubes (13 x 100 mm)
In I rack 1n the same ~ater blth and. allow to warm, the~-.dd 3 ml
of top agar to each tube. InoculAte the test tubes containing
top agar wHh tit. batted op"age Slmptes (0.5 to 1.0 1111 of the
sample/tube) pl us 0.1 to 0.2 ml of the overnight bacterial !tost
suspens ion. Oil lite the bacteriophage samples from 10-1 to 1')-4
In salt dtluent prior to inoculation and .ssay e.eh dilution 1n
triplicate. In Idd1ti~n, Issay the untnoculated s.lt diluent as
a negative control. Agitate the test tubes contatning top agar,
bacteriophage Inoculum, and bacterial host suspension gently on I
vortex laher, and pour the contents of each onte a hardened
bottom agar layer contained in an appropriately nUl'lbered dish.
Quickly rock the Petri dishes to spread the added ~Itertal evenly,
and place on a flat surface at room temperature "hl1e the agal"
present in the added material solidifies (approximately 15 min-
utes). Invert and incubate the dishes at 37°C overn~ght (approxi-
mately IS hours). The focal areas of viral infection wh~ch
develop during·th1s fncubation are referred to' as ·plaques· and,
if possible. should be enumerated fllllled1at1y.after the 1ncubatio'l.
If necessary. the incubated Petri dfshes can be refrigerated at
4'C Dvernight prior to plaque enumerat 10n. ~s a genera' rul e ,
count ~n'ithose plates that contain between 20 and 200 p'a~ues.

.:
...,
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IV. DISINFECTION P~OCEDURE .
A. The treatment plant water to bl used should be the water inf1uent

into t~e ch'orlgin. disinfection unit process used in the ~llnt.
If chloram1nt disinfection is perfo~ed at lOre than one point tn
the trutllent process. I.g. preflltr&tion and postfl1trat1on. the
protedure should si~u'lt. IS closely IS possible Ictual trei~tnt
practice.

8. Prepare stock 'ammonia Ind ch'orine solutions to ,bt Idded to, the
trut:lent pllnt water to .,hiev. the sail' stotchiometrtc relat1en-
shfp between chlorine and _on1l th.t 15 used in the Wlter
treatment p'ant. These solutions should be concentrated II\0ugh
so that no More tn.n 2 .1 of tach solutton will be .dded to the
treatment p'ant "later, being ot51nfected.

C. Dete~ine the contact ttme by the M.thods described in the Surface
Wat'!r Tn.t."ent Rule an'd/or the' associated Guidance Manu.',

D. Rfnse two 600 m' beakers with treatment plant wlter to remove any
extraneous ~ater1al that may cause dfsfnfect.nt d~and, Then add,
400 m1 treatment :J1ant water to the beaker. Tht' first beaker
w111 be seeded with "'2 before tne contents are chlorat:11nated,
The second beaker "1111 be In indigenous virus control and w111
be ch1 orami nated ~1thout addi t ion of' extraneous' phage.

E. Mfx the contents of tne beak!r short of producing I vortex in the
center and continue untfl t~e conclusion of the exper~nent.

F. Equtlfbrate the 600 ml beakers and the'r contents as well as the
disinfectant reagenU to the ,desired uper1mtnU1 temperature.

G. Dilute the stock H52 bacteriophage so that the bacteriophage con-
centration' is 1 to S x 108 PFU/ml, .

H. Add 1. 0 ",1 of the dl1 ut'ed "'S2 baeter10pluige to the contents of the
first 600 ~, beaker.

1. Remoye a 10 ml sample from tne contents' of the first bea~er after
2 111nutes of nlxtng. AsslY the MS2 bacteriophage concentration
in t~is samp'e wit~1n 4 hours an~ record the results as PFU/~l.
This valut is the tnltta' "S2 concentration. '

""(

~ ~
J. Remove a 10 ml sample '1'"0/11 the contents of tn, second !lea ker

after 2 minutes of mixing. Assay the tnd1genou. bacteriophage
concentration in t~1s sample ~1thin 4 hours (at the same ttme as
you assay the sample from the first beaker) and record' the'.
resu1ts as PFU/ml. This value 15 the initta' unseeded concentra-
tion.

K•. Md the dfsinfectant reagents to the contents of both beakers
USing the same sequence. time. and c9ncentratlons as are used ;1\

the a.ctual treatment plant eper at tcns ,
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L. Just prtor to the .nd of the ,ont.ct time, remove I yolume 0' Sl~.
pl. Id.quate for determination of the dtsinfectant residua' co~.
c.ntrltton from both bilkers. US, •• thods prescribed in the

. Surface Wat.r Tr.ltn1ent Rule for the deteminltton of cOIIbfned
t~1or1ne. This residual should be the II"" (t2OS). IS the
residual present in the tr.atment plant operation. .

M. •At the end of the exposure time. remove a 10 .1 sl",ph froll the
first 500 ml beaker and neutralize Ntth 0.25 .1 of 1.0S aqueous,
sterile sodium thiosulfate. Assay for the HS2 bact.riophage
survivo,", dnd rlcord the resul ts IS PFU/II'. This yalue is the
exposed "52 concentration.

N. At the end of the expOsur, tille. r.lllove I 10.1 Slmpl e from the
second 600 ml beaker and neutralize with O.2§ ml of 1.01 aqueous,
sterile sodfu:1l thiosulfate. Assay for the fndigenous bacterio-
phage survivors anI! record the results IS PFU/ill. 'Thfs VI' ue is
the exposed unseeded concentration.

-c

V. PROCEDURE FOR DETERMINING INACTIVATION
A. Calculation of Percentage Inact1vation

Use the following formula to calculate the percent tnactivatfon
of MS2:

1. , 1nactivation ~ laos· (exposed H5U1nfthl .152) x l~OJ
~sfn9 values from Section IV steps I, J, Hind N calculate 1n't'al
"52 and exposed ttS2 IS follows:· . ,

2. Inittal MS2 (PFU/ml) • I - J.

3. Exposed MS2 [PFU/ml) • M • N.
~

If the nu~ber of PFU/m' in exposed H52 1s z.ro, 1•••• no plaques
are prcduced after assay of undiluted and diluted samples. use <1
PFU/ml IS the ~alue in the above formula.

8. COI1Ipar1son of Percentage Inactivation to L09.10 of Inact1ntfon·

68S inactivation 15 equivalent to 0.5 10910 inactivation
90s inactivation is equivalent to 1 10910 Inactivation
99S fnactivation is equ1valent to 2 10910 tnactivatton

. 99.9S 1nactivltt on h equ1va1 ent to 3 10910 tnact1V1ltfon

~
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G.4 DETERMING OZON~ INACTIVATION OF GIARpJA CYSTS AND VIRUS

G.4~1 BACKGROUND .

The blsis for the ozone CT values are ghen in Appendices F.l.2
(Gilrd1a cysts) and F.2.4 (Virus). As indicated, both Sits of CT values
Ire ~Ised on li.ited dltl Ind because of this, the v.lues established Irt
conservative and elPloy large safety flctors. In addition, the.difference
~etween the WIY the laborltory experiments used to develop t~e CT values
and how OZOrll is',used in water treatlient presents I prabl. with
translating the data for field use. The laboratory studies were conducted
uSi,ng steady stlte ozone concentrations with ozone continually added
during the contact period. In contrlSt, steady state ozone 'concentrltions
are not maintained in field use. Also, the effectiveness of ozone
contactors used in field applications III,Yvary fraa each other and from
the Blixing efficiencies applied in the laboratory experillents used to
establish the CT values.

The net effect of all of these d;fferences 1s to limit the appli-
cability of the CT values in the SWTRand Guidance Manual to individual
systems. Therefore, the opHon of allC*ing the ~rillicyAgency to consider
the u.seof lower CT values by indhfdual systems has _been provided.

This approval should be based, on Icceptable' experblental data
provided by the system. In general, the procedures provided in Appendix
s.i for dete".fni ng Giardia cyst inlet ivation and Appendix G.2 for
deterllining virus inactivation can be used. However, unlike chlorillines
ozone is not a stable disinfectant. Because of ozonl's rapid dissipation,
a pilot study must be used in lieu of the batch system to demonstrate the
disinfection efficiency. General constderations for conducting pilot
studies to demonstrate the disinfection ability of ozene or any other
unstable disinfectant are enWlerated below.

G.4.2 GE"ERAL CONSID~TIONS FOR PILOT 'TEST

A. All microorganis.s, reagents and media Ire prepared as in-dicated ;n sect;~ns G.l for Giardia and G.2 for virus.

6.4·1
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B. The dIsinfectant should be prepared, _asured and added to thetlst wlter IS it' would be added to the wlter at the ,wlt.r
tre.tment plant. . .

C. Specific reactor design should be I function of the dtsinfec-tant Ind reflect how the.disinfectant 1s add.d at the .Iter
treltll.nt plant. Provisions should b, ad. to d.t.,..inlconcentration of disinfectant and .tcrobill $urvivll to be'•• Isured with contact ti.... .

An .xllple of conducting a pilot t~st ~or.1 plug flow 'relctor ustng
OZDne or another unstable disinfectant is provided below.

EIAmpl. • Plug Flow Reactor prgtgcRl
The stze of the plug flow r.actor cln be.lpproxt •• ted from the table

'.below. Glass, stainless stetl r copper, plastic tubtng or other I~ttrtal
compatible with the disinfectant cln be used ~o construct the plug flow
reactor. Tabl. 1 shows the a~proxflllatelength of pipe for. I' plug flow
reactor to yield 10 .inutes contact at flow rites between 50 and 500
ml/min. Depending on pipe size and material In economical reactor ean be
constructed.

TAlL( I. A"loalMAT( LII;TH lID DIAMETE. 0,"1'£
lASED 011 fLOW

'LOW TilE VOLUME
.1~ln 1'1. LIIEIS CC

LIIEA. "'.f'lEIGTH. MIJIIS
"'IU~ PlPl DlloIIIEfII, CI
1.2 1.1. 1.54' J.ll
1.31 2.5. S.17 11.40

5.01
10.21
O.Z
t.5
1.01.1
1.0
1.1

d.s
0,21•••••••.....•.•...•..••••..•••..........•••.•............•....•...•.................•.

50 10 IU 500 17.7 ••• Z.• 1.0 0,4
100 10 I 1000 31.• . 1.1 ,.t ,Z.O t. ,
ZGD 10 2 1000 70.7 17.7 . 7. t 1.1 1.1
100 10 I JOOO 101. I 11.5 ' 11;1 S. , Z. ,
•00 10 • .aOO 141.• II.• 15.7 l.I 3.5
SOD 1t t 1000 171.1 ".1 . U,,' . t.' •••

Additional information on the design of specific pilot studies can
be found in the following references by ThQCpson (1982), Montgomery.(1985),
and Al-An1 (1985).

Addit10nal Materials to thqse in G.l Indlor 6.2

plug flow reactor
cyst suspension, 2x107 ty~t5/trfal
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cyst quantity • cysts Ire prepared IS indicated In G.l.
'10' cysts/.' X20,000.1 .21107 cysts requfred/tria1.

MS2stock f 2xlOIO /trla 1
• 2·20 Ittlr (5 gll) clrboy
tlst wlter pump, .id rl~g',200 .1/ain
disfnf.ctlnt generator
dislnfectlnt PUlP, aid rlnge 1Q-20 .1,_1n
disinf.ctlnt residual reagents and equtpient

01(':;

B.

Tilt prgc;edure
A. Reactor conditions

I. Test Water flow rate- 200 .l/riin (this .a), val")' froll 50 to SOD
.'/aln wfth 20 1 'reservoir totl' exper1mental tile. 100 a1n)

2. Disinfectant flow
gas-requires specific contactor designed for disinfectant
Liquid-10 to 20 ml/min

3. Temperature
control 1ed

4. Prepare 20 1i ter reser'lci r (5 gal). of .tlst water at the pH and
temperature of the CT trial .. Do not add microorganisms

s. Prepare 20 liter reservoir (5 gll) of test wlter Ind equi-
librate to the tlllPerature of the CT trill. Add Giardt. mw:11
cysts at an initial density'of 10' cysts/al and/or MS2 bacter-
ial viruS It In init1a' density of 10' PFU/al •. Mix thoroughly
and adjust pH to the pH of the CT trill. Continuous aix1ng of
the test water feed stock should be car.r1ed out aver the
COUMI of the CT tri al to pnvent the Giardia eysts from
s.tt11ng.

Disinfection Procedure - Prior to Disinfection Trial
1. Determfne contact time for the sPlple ports in the plug flqw

reactor under conditions of the CT tril' by methods described
in the SWTR.

~

2. Detemfne disinfectant concentration wfth nomicroorganisms in
the feed test water.

G •.t.,
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c. CTTriil Procedure
1. Start test wattr feed without cysts and or virus (Ipprox. 20D

.'/.tn), start disinfectant feed (gas or liquid).
Allow Iyste~to equtlibrate.
Monitor disinfectlnt residual by appropriltl. Mthod during
thfs time. Samples for disinf.ctant residual should be taken
directly into tub.s or bottles contlining relgents to fix the
disinfectant at the ti. the S&llPl. fs collected •. Keep a plot
of disinfectant residual vs running ti•• to IVlluate steady
state conditions.

2. After the disinfectant residual his stabilized. switch to tne
reservoir containing the test .icroorgln1sm(s).

3. Allow systelll to equilibrate for I time • 3 X final contlct
time.
example
final contact ti~ -10 .tn,. allow 30 min.

4. Monitor .disinfectant re5idual by appropril;e methDd during
this time. If the disinfectant residual is stable begin
chemical and biological sampling for ca·lculation ~f CT.

5. Sampling
I. Chent cll

A suffIcient yoluae (about 250 .1 should be collected
from the sampling tap prior to.the biolDglca' compos;te
to detenaine:

pH
Residual disinfectant - Samples
should be collected directly'
into tubes or bottl.s containfng
reagents to fi~ the disinfectant
It the time the sample is collected.

Biological
Slmpl.sfor microbial analysis Ire collected as short
t1l1e composite samples over I 10 to 2D .fnute tile
perio~. Severa' tr1als may run for I given 20 liter
test wa~er preparaticm as long as sufficient equil iora-

""'1l
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tion Ind flow recovery t1l11s 11'1 Illowed b.tween~
trials. . .
- z.ro ti •• sapl.s should be coll.cted IS 250 .1

cOIIIPosit. ,.1.s .ither d1rect11 frGII the tlstwlter feed rlservotr or in l1nl prfor to the addi·
. tion of the disinfectant.

- Four 250 .1 slIPles Ire collected s.plrlt.ly into
I 2 1 'terile bottle containing'. nlUtr.l~zingagent for thl particular disinfectlnt. Elch
supl. is thorough11 .bld upon collection andstored It 4 C. Jf aJlt1pl. sDlPl. ports Irt used.
the order of collection should be from longest to
shortest contlct ttlt to .ln1.fze flow chlnges due
to silllll1ng.

~

6. GiardiA cyst recovery Ind assay.
Concentrate the 1000 .1 cOIIpGsite sample by filtration
accord ing to the Itthod gh.n 1n SKU on G.1. Record and
report the data as described in sectton G.1. The expected
cysts/sample is given below:
Cysts/sample • 4 x 250 .1 X 103 cyst/al • lxlO'cyst/sample.

7. Virus Assay
Before filtration for Gjardia, remove 10.0 .1 from the
biological camposite sample to • sterile screw cap culture
tube containing Z to 3 drops chlor~forll. Assay for MS2.
record and report the virus data according to the ••thods and
procedures d.escrtbed in G.2.' 8e sure to corrict the G1'rdh
sliple yolUit to 99011.

8. Calculation of CT .:

•.....• Calculate CT in a _inner described in Sectfon G.l for Gj.rd1a
and Section G.2 for .irus. Tht residull disinfectant should
be the Ive~age of the four residual determinations p~rformed
prior to the individual samples collected for the biological
composite and the time should be the time detenlined for the
sample port under similar flow conditions.

~
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Estado Libre Asociado de Puerto Rico
Departamento de Salud

Secretaria Auxiliar para Salud Ambiental
Programa de Agua Potable

30 de abril de 2001

Sr. Jean M. Phi Iipot
Director Tecnico y Cumplimiento
Compafiia de Aguas de Puerto Rico
Apartado 7066, Bo. Obrero Station
Santurce, P.R. 00916

Re: Cambio de punto de aplicaclon de cIoro
Planta de Filtracion Guaynabo (2591)

Estimado sefior Philipot:

Luego de evaluar el protocolo sometido para el proyecto en referencia, Ie indicamos que
autorizamos el mismo. Se debera cumplir con 10 siguiente:

1. Mantener y demostrar en todo momenta el residual de desinfectante activo a traves
del sistema de distribucion.

2. Asegurar en todo momenta el cumplimiento con el punto de referencia 0 "bench
mark" segun el Protocolo aprobado.

3. Asegurar en todo momenta cumplimiento con el minimo de 3 log remocion/
inactivacion de Giardia (99.9%).

4. Someter informes semanales que incluya la informacion requerida y el progreso del
Protocolo.

Esta aprobacion es valida por un periodo de treinta (30) dias y bajo todos y cada uno de las
condiciones especificadas en el Protocolo. Luego de esta fecha el Departamento de Salud
evaluara su efectividad en la reduccion de TTHM's.

Sin otro particular, quedo.

Cordialmente

~ ««:Olg 1. rvera
Directora
Programa Agua Potable

Cf: Alfredo Casta-SASA
lng. Jesus Saez-P AP
lng. Emma Blanco-PAP
Ing. Elvin Velez-CAPR

P.O. Box 70184, San Juan, Puerto Rico 00936
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Companta de Aguas de Puerto Rico
Region Metropolitana

Autoridad de Acueductos y Alcantarillados
Estado Libre Asociado de Puerto Rico

J- APROBACION PROTOCOLO DE OPERACION
PRUEBA DEL CAMBIO PUNTO PRE-CLORINACION

Este documento contiene la informaci6n necesaria sobre las condiciones
operacionales de la Planta de Filtraci6n Los Filtros de Guaynabo y el plan
de manejo requerido por el Departamento de Salud para realizar el cambio
del punto de pre-clorinaci6n por un peri6do de treinta dias. Esto forma
parte de la planificaci6n de Compafiia de Aguas de Puerto Rico para lograr
la reducci6n en la formaci6n de trihalometanos en el Sistema Metropolitano .
Las siguientes personas revisaron, comentaron y aprobaron este documento
para que oficialmente conste como el procedimiento a ejecutar para dicha
prueba.

:;: . ~.(t'>,r ~ ~ ("""
PREPARADO POR: ~'-~ "-->--~ "\)

Elvi~~Gedefio--_:::::J
Gerente de Produccion CAPR
Responsable de la Prueba

/',~----i ' _

APROBADO POR: '--'" _. .
-- --Marc Zacharias

Director Region Metro CAPR

flJ~:epartamento Tecnico
y de Cumplimiento CAPR

!y~d;
Olga Rivera
Directora Programa Agua Potable
Departamento de Salud

3

FECHA: \\/~L;;<~\
I

FECHA: 12/·'hU./ <5"

FECHA: 4 -12 - c:JI

FECHA: .:; .• 80---Dl
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com~iiia
deaguas
de Puerto Rico

27 de marzo de 2001

Olga Rivera, Directora
Program a de Agua Potable
Departamento de Salud

~
RE: Aprobacion Protocolo sobre el Cambio del

Punto de Preclorinacion en Sergio Cuevas
WFP

Sra. Rivera:

'-'
Sometemos el documento en asunto revisado e incorporando los requerimientos del
Departamento de Salud (DOH) segun carta recibida confecha del 19 de marzo de 2001.
Ademds se incluye adjunto todos los resultados de andlisis llevados a cabo durante el
"Information Collection Rule" (ICR) de varias plantas de filtracion y, entre ellas, Sergio
Cuevas WFP.

Le reiteramos que semanalmente se le proveerd al DOH todos los resultados obtenidos
en la prueba, asi como las certificaciones requeridas; y el mantenimiento de las
condiciones y modificaciones tal como detallamos en el plan propuesto.

Incluyo una hoja de aprobaciones la cual se incorporarfa al documento finalmente
aprobado. Por tanto, le agradezco que tan pronto hayan aceptado este protocolo nos
envfen dicha hoja. Cualquier aclaracion, agradezco que se comunique conmigo al 620-
2277 ext. 2118, 21206 al celular 406-4713.

Cc: Marc Zacharias, Jean Marc Philipot, Marcos Negron, Reading File

~

REGION METROPOLITANA
Apartado 25099, Rfo Piedras, Puerto Rico 00928

Ave. Barbosa # 604, Piso 3, San Juan, Puerto Rico 00917-4310
Tels. (787) 620-3700 I 620-2277

v1vENIYi
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Compa/ilil de Aguas de Puerto Rico
RegiOnMetropolitana Autoridad de Acueductos y Alcantarillados

Estado Llbre Asociado de Puerto Rico

1- APROBACION PROTOCOLO DE OPERACION
PRUEBA DEL CAMBIO PUNTO PRE-CLORINACION

Este documento contiene la informacion necesaria sobre las condiciones
operacionales de la Planta de Filtracion Sergio Cuevas Bustamante y el plan
de manejo requerido por el Departamento de Salud para realizar el cambio
del punto de pre-clorinaci6n por un periodo de treinta dias. Esto forma
parte de la planificacion de Compafiia de Aguas de Puerto Rico para lograr
la reduccion en la formacion de trihalometanos en el Sistema Metropolitano.
Las siguientes personas revisaron, comentaron y aprobaron este documento
para que oficialmente conste como el procedimiento a ejecutar para dicha
prueba.

c ~('[~~~~PREPARADOPOR: ~~~~
Elvin Qd'elc:z: Ce.~ei'i<L:)
Gerente de Produccion CAPR
Responsable de la Prueba

FECHA: L) /~~j tJ/c ,

FECHA: 03/<'3/0 I

FECHA: 2/!S/o!, ,

Director Departamento Tecnico
y de Cumplimiento CAPR

()~ PECHA: 3k1)ol
Olga Rivera
Directora Programa Agua Potable
Departamento de Salud

3
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Departamento de Salud
Secretaria Auxiliar para Salud Ambiental

Programa de Agua Potable
~

8 de junio de 2001

'-'

Sr. Jean M. Philipot
Director Tecnico y Cumplimiento
Cornpatla de Aguas de Puerto Rico
Apartado 7066, Bo. Obrero Station
Santurce, P.R. 00916

Re: Evaluacion de cambia de punta apllcaclon cloro PF Ramey (3293)

Estimado senor Philipot:

Acusamos recibo de su comunicado fechado el14 de mayo de 2001 donde indica que se lIevan~
. "acabcTunaevaluaci6rrs'obre-orrposible-camm<JeTJelponm--de-aplrccrcron-de-clom'-en'ia-planrg-de'

filtros en referencia.

EI prop6sito de este comunicado es recordarle que de acuerdo a la reglamentaci6n de agua
potable, antes que se realice cualquier modificaci6n significativa al proceso de tratamiento para
cumplir con el Nivel Maximo de Contaminante de trihaiometanos, se debera someter y obtener una
aprobaci6n del Secretario de un Plan que detalle tales mooilicaciones. Dicho Plan debe asegurar
que la calidad de agua potable servida no se vera afectada adversamente por tal modificaci6n,
entre otros requerimientos.

Estamos a su disposici6n para discutir cualquier duda 0 pregunta relacionada al Plan requerido 0
cualquier pr~~unta relacionada .

.•....

Sin otro particular, quedo.

....;
&~1P

Olga I. Rivera
Directora
Programa de Agua Potable

OS/cm

Cf: Jose Sanchez- Team Leader Norte
Alex Rios- Coordinador Area Aguadilla

P.O. Box 70184, San Juan, Puerto Rico 00936
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Estado Libre Asociado de Puerto Rico

Departamento de Salud
Programa de Agua Potable

22 de febrero de 2001

Sr. Jean M. Philipot
Director Tecnico y Cumplimiento
Compafiia de Aguas de Puerto Rico
Apartado 7066, Bo. Obrero Station
Santurce, P.R. 00916

..."

Re: Cambio del punto de cloracion en Planta de Filtracion Sergio Cuevas

Estimado senor Philipot:

Luego de evaluar y considerar la solicitud del cambio en referencia sometida par la AAAJ
Compafiia de Aguas a este Departamento, le indicamos que autorizamos el mismo
condicionado a 10 siguiente:

1. Cumplir conlos requerimientos contenidos en la parte 40 CFR 141.30 (f) para
estos propositos.

2. Someter un protocolo de muestreo para aprobacion de este Departamento
asegure que la calidad bacteriologica del agua potable servida par esta Planta
no se vera adversamente afectada por el cambio en el punto de cloracion.
Este protocolo debera inc1uir, sin limitarse a, los siguientes parametres:

...•

• Muestreo para bacterias coliformes, coliformes fecales y estreptococos
.., --"

fecales
• Conteo de placas estandar
• Fosfato
• Nitrogeno de amonia
• Carbon organico total

I

• . Absorcion especifica de luz ultravioleta a 254 nm (SUVA-254) en:
agua cruda, en lugar aplicacion pre- cloracion y en agua tratada

• Potencial de formacion de trihalometanos
• Trihalometanos totales (TTHM's) diarios a la salida de Ia planta yen

el sistema de distribucion,

Edificio Nacional Plaza, Ave. Ponce De Leon #431, Oficina #903, Hato Rey, PR 90917
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Jean M. Philipot
Pagina 2
22 de febrero de 2001

3. Mantener y demostrar en todo momenta el residual de desinfectante activo
requerido a traves del sistema de distribuci6n.

4. Mantener en todo momenta las condiciones y modificaciones tal y como
aparecen y se detallan en e1 Plan del cambio propuesto con fecha del 12 de
febrero de 2001 aprobado por este Departamento.

5. Asegurar en todo momenta el cumplirriiento con el punto de referencia 0

"benchmark" segun el Plan de cambio aprobado.

6. Asegurar en todo momenta el cumplimiento con el minima de 3 log remoci6nJ
inactivaci6n de Giardia (99.9 %).

7. Someter informes semanales que incluyan la informaci6n antes requerida y el
progreso del plan .

Esta aprobaci6n para realizar la prueba del cambio de punto de aplicaci6n de cloro
propuesto sera valida por treinta dias calendario. Luego de esta fecha el Departamento
de Salud evaluara su efectividad en la reducci6n de los TTHM's y llegara a una
determinaci6n final.

Sin otro particular, quedo.

!l~?0
Olga 1.Rivera, MSA
Directora
Programa Agua Potable

Cf: Delia Olivo, DS
lng. Jesus Saez- DS
lng. Elvin Velez- CAPR
lng. Emma Blanco, DS
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APPENDIXM ~

PROTOCOLFOR DEMONSTRATION
OF EFEECTJYE IBgATMENT

This .ppendf~ presents approaches which cln be tlken to demonstrate
overall .ffective relav.1 and/or inactivatton of G1.rd1. cysts.

~

H.l Dcmonstr.t1qn for Alternate Tt,bnplpgv
5ystllllsusing I filtration technology o~her than those enusaerated

in the SWTRmay demonstrate the effectiveness of the treatlent process
through pilot or full scale testing. As ,a .inilUm, testing shoul~ be
conducted when t~e source exhibits its worst case annua' conditions. Some
systems may have two periods of ·worst ~Ise· wlter quality including the
cold water in winter or .lgae blooms during the su.mer.

Pflot units should include the following:
filtration rate of the pilot system equal to filtrationrate Dn full scale unit' ,
pilot filt.r dfameter greater than or eq'ual to 50 times
the media d;ameter, (Robeck, et .'·1959)
aed1a diameter, depth, Ind' size gradation should be
fdentical to full scale,
coagulant dosing identical to full sClle
any mixing and settling occurring before filtration inthe full scale plant snould be reproduced IS closely as
possible in the pilot. Mi~in, should be of the same Gvalue(s), and the detention t111 for settling should beclose to the ayerage flow detention U. for the
projected full scale plant.

~

According to the SWTR, alternate technologies .ust be capable of
meeting the same turbidity performance criteria of slow sand filtration
systems. Thus the filtered water from the process should be .anttored
continuous lyor with grab ~amples every four hours for turbidity.. The
requirement for meeting turbidity performance has been established to

"C
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... ensure ·that there will be no interference of turbidfty with· virus
inlctivation through disinfection.

Following the demonstr.tton of •• eting the turbidity requirements,
the level of G1lrd1l cyst rtIIOYll Ichfeyed mu~t b. determined. The·
protocol in M.2 lay be followed for this demonstration.

~~~.

~
..

".2 pottic:le Size enalysis Qemonstration fpr Giardi. Cyst Removal Credit
Plrtlcle size analysis ••y be used to demonstrate the leyel of

actual GI.rd11 cyst rllOvll provided by the syst... This delOnstrltion
cln be don. using slIP1.s from the full scal. pllnt or I pilot unit.

In the cas. of either I full scale or pilot selle dllOnstration.
rtIIOVI' of particles 1n the range of 5 to 15 III in dtilleter should tit

determined using an electronic plrticle counter that has been calibrated
with latex spheres. If a light blockage d.vice is used (e.g. HlAC) this
calibration should hive been done during instillation of the device. The
calibration should be c.eeked before taking measurements for the purposes
of this demonstration. SImples should be diluted ~ppropriltely to ensure
that lleasurements do not reflect coincident errar. Coincident error
resu 1ts when more than one parti e1e plsses the detector at one time I

caus; n9 In 1naccurate particle count and di lIeter lleasurement.· An
electrical sensing zone device (e.g. Coulter Counter or Elzone) Ny also .
be used. Appropriate dilutions, electrolyte strength, and calibration
procedures should be followed (these Irt scheduled to be outlined in the
17th edition of Standard Methods). When using an electrical sensing zone

~ ..•.•. to-.
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instrument,an orifice no larger than 125 WI and nc 5111111er than 40 um
should be used since only partic1es between 2%'ln~ 40% of the orifice
diillleterire accurately shed and counted (Karuhn et a1 1975), .

Samples' of the filter influent and effluent should be taken .~
.fnutes after the backwlshed filter ts pllced in operation, and every 30
minutes thereafter for the first 3 hours of operation, followed by hourly
samples up untfl backwlsh (Wiesner et 11 1987). All samples should show
It least a 2-log removal. The SWTR establishes an overall treatment
requirement of 3-10g GjardiJ cyst removal/inactivation. Thus, d1sinfec-
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tion .st be provided to luppl ••• nt the particulate n.oval and Mlt thh. . 'requf •.•••nt. . , .
SIIp'es from r.peated filter runs ••y b. Iyeraged at Ilch sampling
, .

time, but 5.1IIP1es should not ~e Iverlged within one filter run.
Additionll suggestions on particle counting technique (Wiesner

1985):
'.

"<:i

1) If partfcl. counts ,r, not d.t.n.ined flmtdiltely upon
simpling (within 10 -inutes) s.-ple, should be diluted.'
For an electrical sensing zane •• isuremeiit. IImples
shou1d be diluted 1:5 to 1:20 with I ·partfcle-free·.'ectrolyte solution (approxi••tely 1% NIC1) coatlining
100 particles per ., Dr fewer. '

For a light blockage aelsurement, particle free watershould be used to dilute samp1es.
Dilutions shDu1dbe done, to produce partfcle concentrl-
tions IS close to the tolerance for coincident error ISpossible to minimize ~ackground counts.

2)

3)

4)

5)
.

Particle counts shoul·d be determined within 8 hours ofsa1lpling. '.
All sampling vessels should be Wished with llboratory
detergent, double rinsed in particle free wlter, andrinsed twice with the water being slipled It the timeof samp lin9 •. ,

"C

6)

The log reduction of particles in the size range of,S to 15 um in
size can be assumed to correspond to the log reduction of GiardiA cysts
whfch would be achieved.

M.3 DemgnUtlt1onfor Increased Turbidity Al1ow.nce,

Based upon the requi rements of the SWTR, the .inilllUIIturbidity
performance criteria for systems using ~pnventfon~l treatlent or. direct
filtration is fi ltered ~iter turbidity. less than or equal to 0.5 NTUin
95 percent of the mllsurtlents tlken each IOnth. However, It the dis-
cretion at the Pri.lcy Agency, filtered water turbidity levels of less
than or equal to 1 NTU in 95 percent of the measurements taken every month ~
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